Vanadium has been recognized to play important roles in biological systems. 1 Recently it is reported that bis(maltolato)oxovanadium(IV) complex is a potent insulin mimic agent.
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ligands have been studied by X-ray crystallography. Vanadium(V)-EDTA complexes are confirmed to have a α-cis structure (1) , in which the anion has an irregular octahedral geometry with VO 2 core. But ethylenediaminediacetate (EDDA) is known to form a β-cis structure (2) with vanadium(V). 11 According to the solution studies, 11, 12 EDDA forms α-cis and β-cis isomers with vanadium(V) while EDTA forms only the α-cis isomer with vanadium(V). The steric hindrance makes stable the α-cis form of the isomers because the substitution of an acetate group on nitrogen increases steric bulk.
In this paper we report the synthesis of a new vanadium (V) complex, triammonium (propylenediaminetetraacetato)-dioxovanadate(V) monohydrate, as well as its crystal structure determined by X-ray crystallography. Propylenediaminetetraacetate (PDTA) is similar to EDTA in structure. PDTA has an asymmetric carbon on ethylenic backbone according to the substitution of a methyl group, while EDTA has a symmetric structure.
Experimental Section
Materials. All reagent grade chemicals were used without further purification. Ammonium metavanadate (NH 4 VO 3 ) and propylenediaminetetraacetic acid (H 4 PDTA) were purchased from Aldrich Chemical Company.
Preparation of vanadium(V) complex. The reaction of NH 4 VO 3 (0.02 mole, 2.34 g), H 4 PDTA (0.02 mole, 6.13 g) and 25% ammonia water (0.03 mole, 2.0 mL) in 100 mL water produced a yellow solution which was concentrated by passing a stream of dry air at room temperature. Ethanol was added and the resulting solution was kept in a refrigerator. The pale yellow crystals were formed and then filtered. The yield was 30%. The single crystals were obtained by dissolving the powders in water and keeping the solution in a refrigerator for several days. The chemical formula, VN 5 X-Ray measurements. Preliminary experiments and data collection for X-ray crystal structure determination were performed on a Enraf-Nonius CAD4/Turbo diffractometer using Mo K α radiation (λ = 0.71069 Å). A small single crystal, 0.5 × 0.5 × 0.5 mm, was glued to a glass fiber with an epoxy resin. 25 reflections in the diverse reciprocal space were centered by an automatic search program and used to obtain cell parameters. After the preliminary cell was confirmed, high-angle data (2θ > 20 o ) were collected and 25 of these reflections were centered and used to obtain more accurate cell parameters. Unit cell parameters and the systematic absences indicated the monoclinic space group P2 1 /n (No. 14) 13 with Z = 4. Data were collected on this improved unit cell at ambient temperature up to 2θ = 50 o . Data reduction including the corrections for Lorentz polarization, decay, and absorption correction were performed. The crystal structure was solved and refined with fullmatrix least-squares by using Mo1EN, the Enraf-Nonius structure determination package, resulting in final R 1 and R w indices of 0.067 and 0.080, respectively. Other details of crystallographic data are summarized in Table 1 . The final structural parameters are presented in Table 2 . Selected bond distances and angles are tabulated in 
Results and Discussion
PDTA is expected as a tetradentate ligand to coordinate to VO 2 + . In PDTA ligand, the methyl substituent on the ethylenic backbone causes two iminodiacetate (IDA) groups to become chemically different.
The (NH 4 ) 3 [VO 2 PDTA]·H 2 O complex has a α-cis structure as shown in Figure 1 . There is no particular interaction between neighboring molecules in the unit cell. The anion [VO 2 PDTA] 3− has a distorted octahedral geometry in which the VO 2 group is in the cis configuration as shown in oxalate, EDTA and NTA complexes. [5] [6] [7] [8] [9] The two oxo oxygens have short V=O bonds (1.637 and 1.624 Å) which indicate a strong multiple bond character. The average V=O bond length (1.631 Å) in the complex is shorter than that (1.648 Å) found in EDTA complex. 7 The O=V=O angle (105. 
Numbers in parentheses are the estimated standard deviations in the units of the least significant figure given for the corresponding parameters. (7) 2.77 (7) 2.41 (7) a Positional parameters × 10 4 are given. Numbers in parentheses are the estimated standard deviations in the units of the least significant figure given for the corresponding parameters. The difference between the average of the V-O bond lengths and the V-N bond lengths in the PDTA complex is 0.42 Å. Since a difference of about 0.04 Å in M-N and M-O distances is predicted from the consideration of the covalent radii of oxygen and nitrogen, 15 the V-O bond can be taken as much stronger than the V-N bond. About 0.24 Å of the 0.42 Å difference between the bond distances might come from the trans effect as in NTA complexes. 9 The substantial remainder of 0.14 Å is indicative of a low affinity of the VO 2 for the amino nitrogen relative to that for the carboxylate oxygen. Perhaps the most interesting feature here is the long V1-N2 bond (2.423 Å), which is among the longest bond lengths observed in vanadium-aminopolycarboxylate complexes. Also, two V-O (carboxylate) bond lengths (1.952 and 1.981 Å) are nonequivalent and smaller compared to those of V-EDTA complexes.
From the infrared spectroscopic studies, the PDTA complex shows two absorption bands, i.e., one symmetric and one asymmetric, at 895 and 918 cm In conclusion, the substitution of methyl group in the ethylenic backbone in PDTA complex favors a α-cis structure and has some significant effect on the octahedral structure of the complex, especially the stronger trans effect on the V-N bond lengths. The isomerization between α-cis and β-cis isomers occurrs in aqueous solution and is now under investigation by NMR spectroscopy. 3-anion.
